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BACKGROUND: Traditional ambulatory training
models have limitations in important domains, includ-
ing opportunities for residents to learn, fragmentation
of care delivery experience, and satisfaction with am-
bulatory experiences. New models of ambulatory train-
ing are needed.
AIM: To compare the impact of a traditional ambulatory
training model with a templated 4+1 model.
SETTING: A large university-based internal medicine
residency using three different training sites: a patient-
centered medical home, a hospital-based ambulatory
clinic, and community private practices.
PARTICIPANTS: Residents, faculty, and administrative
staff.
PROGRAM DESCRIPTION: Development of a
templated 4+1 model of residency where trainees
do not attend to inpatient and outpatient responsi-
bilities simultaneously.
PROGRAM EVALUATION: A mixed-methods analysis
of survey and nominal group data measuring three
primary outcomes: 1) Perception of learning oppor-
tunities and quality of faculty teaching; 2) Reported
fragmentation of care delivery experience; 3) Satis-
faction with ambulatory experiences. Self-reported
empanelment was a secondary outcome. Residents’
learning opportunities increased (p=0.007) but qual-
ity of faculty teaching was unchanged. Participants
reported less fragmentation in the care residents
provide patients in the inpatient and outpatient
setting (p<0.0001). Satisfaction with ambulatory
training improved (p < 0.0001). Self-reported
empanelment also increased (p<0.0001). Results
held true for residents, faculty, and staff at all three
ambulatory training sites (p<0.0001).
DISCUSSION: A 4+1 model increased resident time in
ambulatory continuity clinic, enhanced learning oppor-
tunities, reduced fragmentation of care residents pro-
vide, and improved satisfaction with ambulatory
experiences. More studies of similar models are needed
to evaluate effects on additional trainee and patient
outcomes.
KEY WORDS: ambulatory training; 4+1 model.
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INTRODUCTION
Professional organizations have called for a redesign of
ambulatory medicine training.1–4 Despite the need for
reform, ambulatory training models have remained largely
stagnant. Newer training models are needed so that best
practices in ambulatory structure and scheduling can be
defined.
A longstanding problem with training involves the
conflict residents encounter when attending to inpatient
and outpatient responsibilities simultaneously. The Accred-
itation Council for Graduate Medical Education now
requires programs to minimize this conflict.5
Historically, trainees attend continuity clinic once a week
while on inpatient rotations. Alternative models such as
long blocks and short weeks of ambulatory interspersed
with inpatient rotations can protect a trainee’s inpatient and
outpatient experiences and meet the ACGME mandate.6,7
Examples of the latter can be referred to as “X+Y” models
such as 4+1, 3+1, 6+2, etc.
To our knowledge, only one study has assessed this
templated model.6 Mariotti found increased resident satis-
faction with ambulatory training when switching to a 4+1
model. This study was limited by its examination of one
clinic site, use of non-validated survey items, and lack of
assessment of residents’ workflows. More studies are
needed to assess the generalizable impact of ‘X+Y’ models
on ambulatory training.
In July 2010, we adopted a 4+1 model of training. We
hypothesized that this new model would: 1) improve
residents’ learning opportunities, 2) reduce reported frag-
mentation of the care residents deliver, and 3) improve
satisfaction with ambulatory experiences. A secondary
outcome included the self-reported number of patients in
each resident’s ambulatory panel for whom the resident felt
they were the primary care physician (PCP). We anticipated
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that residents, faculty, and administrative staff would hold
similar perceptions of the new model’s benefits. Finally, we
hypothesized that improvements would be achieved across
all three ambulatory training sites being used in our
program.
SETTING AND PARTICIPANTS
The Hofstra North Shore-LIJ internal medicine residency is
a large university-program in New York with 146 trainees.
We use three diverse ambulatory training sites: 1) A non-
hospital-based patient-centered medical home (PCMH)
using an EMR; 2) A hospital-based ambulatory clinic
(HBC) using paper charts; and 3) Various community
private practices (PP), with 50 % using an EMR.
Participants were all 82 PGY-2/3 residents who experi-
enced both the traditional and 4+1 model, 25 faculty
members most frequently on service with residents (hospi-
talist and ambulatory faculty, generalists and subspecialists)
and all eight administrative staff responsible for ambulatory
patient scheduling and general oversight for the residency
program. Interns were excluded because they had no
experience in the traditional model of training.
PROGRAM DESCRIPTION
Prior to July 2010, residents attended weekly continuity
clinic while on inpatient rotations. After July 2010, a 4+1
templated schedule that mirrors Mariotti was implemented.6
Trainees devote 4 weeks exclusively to inpatient experi-
ences, followed by 1 week of exclusive outpatient experi-
ences, in a repetitive 5-weekcycle. Trainees do not attend to
inpatient/outpatient responsibilities simultaneously. Resi-
dents were divided into five cohorts, each attending
ambulatory clinic in staggered weeks (see Fig. 1 in the
online appendix).
PROGRAM EVALUATION
The new model was studied quantitatively using surveys
and qualitatively using a nominal group technique (NGT).8
This mixed-methods approach gathered data on all three
primary outcomes: 1) learning opportunities, 2) perceptions
around the care delivery experience, and 3) satisfaction with
ambulatory experiences. Our secondary outcome (self-
reported empanelment) was gathered through survey data.
All data were analyzed using SAS 9.2 (Cary, NC).
Learning opportunities and faculty teaching were measured
through the previously validated Wayne State Learning
Environment subscales. We utilized Chi Square/Fisher’s
Exact tests for dichotomous data or t-tests/ ANOVAs for
continuous/Likert data.
Nominal Group Technique (NGT)
Administration
The modified nominal group technique (NGT) is a
curriculum evaluation tool that provides semi-quantitative,
rank-ordered feedback on participants’ perceptions of
medical education programs. The eight-step technique
includes: presenting large group with evaluation question,
small group formation to identify strengths/weaknesses,
round robin phase with facilitator helping theme small
group comments together, clarification phase, voting phase,
small group data scoring, large group data combining, and
wrap-up discussion.8 We modified the technique by
omitting the scoring step due to time constraints.
In separate meetings, residents, faculty, and staff were asked
the following question: “Compared to last year’s traditional
model of ambulatory training, where residents attended clinic
one half-day per week, please comment on the strengths and
weaknesses of our 4+1model being used this academic year.”
Meetings were conducted in March 2011 to allow sufficient
time (9 months) for participants to experience the new model.
Participants were provided with food during the meetings.
Residents were also provided with gift cards, but were
unaware of this compensation a priori.
Survey Administration
We created a mandatory anonymous 38-item paper survey,
which was submitted to a secure box in our administrative
offices. The survey measured four constructs: learning oppor-
tunities (items 1–9), quality of faculty teaching (items 10–20),
fragmentation of residents’ care delivery experience (items 21–
27), and satisfaction with ambulatory experience (items 28–
33). We added four demographic items and one item asking
residents to report the number of patients in their PCP panel.
The learning opportunity and faculty teaching items were
analyzed as subscales per the methods defined by Roth.9 Of the
remaining 18 items, 14 came from published studies.10,11
The survey used a Likert scale with: 1=strongly disagree/
never; 5=strongly agree/quite often. Five questions had dichot-
omous responses of yes/no answers. The survey was adminis-
tered in May/June 2011 in a retrospective look-back fashion.12
RESULTS
The survey response rate was 96 % (78/82 residents). NGT
participants included 20 randomly selected residents (100 %
of those approached participated), 18 faculty most frequent-
ly on service with housestaff (72 %), and all four Clinic/
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four graduate medical education (GME) staff (both 100 %).
The number of continuity clinics in the academic year
increased from 90 (traditional model) to 150 (4+1 model)
for PGY-1’s and from 180 (traditional model) to 300 (4+1
model) for PGY-2/3’s.
Survey data for all primary outcomes can be seen in Table 1.
Results stratified by site can be seen in Table 2 in our online
appendix. NGT results can be found in Table 3 in the online
appendix. Our secondary outcome (self reported empanelment)
is depicted graphically in Fig. 2 in the online appendix.
There was excellent alignment between survey (Table 1) and
NG data (Table 3 in the online appendix). The strengths of the
new model, as assessed by our primary and secondary
outcomes, were seen in all three ambulatory care sites (Table 2
in the online appendix). Residents, faculty, and staff held similar
views on the 4+1 model’s benefits. The Learner Subscale
showed increased learning opportunities reported by residents in
the 4+1 model (mean rating 4.02 vs. 3.71, p=0.007). There
was no difference in quality of faculty teaching as assessed by
the Faculty Subscale (mean rating 4.28 vs. 4.21, p=0.55).
All seven items assessing fragmentation of the care delivery
experience in the inpatient and outpatient setting significantly
improved after adopting the 4+1 model, including fragmen-
tation of inpatient care (90 % to 3 %, p<0.0001), inpatient
handoffs (65 % to 6 %, p<0.0001), and competition between
inpatient/outpatient responsibilities (92 % to 5 %, p<0.0001).
Residents also reported fewer interruptions (3.51 to 0.11, p<
0.0001) to attend to inpatient duties per clinic session.
Residents’ overall satisfaction, sense of ownership for patients,
and confidence in practicing general outpatient medicine all
improved after transitioning to the 4+1 model (all p<0.0001).
The proportion of residents reporting stress while attending clinic
decreased from 96 % to 1 % (p<0.0001). Finally, residents
reported serving as PCP for a larger number of patients (15.11 vs.
6.14) in the 4+1 versus the traditional model (p<0.0001). This
trend was seen in each of the three training sites.
Weaknesses of the 4+1
While the benefits of the 4 + 1 intervention were strong,
certain weaknesses emerged in NGT data. Perceived
difficulty caring for patients needing return visits sooner
than every 5 weeks was the most frequently cited critique
by residents, faculty, and staff. A related issue was faculty’s
difficulty in making follow-up point-of-care teaching points
with residents. In addition, the GME staff voiced concern
with the increasing complexity of resident evaluations, due
to five resident cohorts with different rotation dates.
DISCUSSION
Newer models of training are needed to improve ambula-
tory experiences during residency. Although several pro-
grams have endorsed the ‘X+Y’ model of training, only
one has published its evaluation of this model.6 Our study
supports using a 4+1 training model across diverse settings
of ambulatory clinical care. Our main objective, to decrease
the conflict between inpatient and outpatient responsibili-
ties, was achieved. Reducing this conflict resulted in three
main benefits: 1) improving residents’ learning opportuni-
ties; 2) reducing fragmentation in the care residents provide
patients; and 3) improving satisfaction with ambulatory
experiences.
Our traditional model revealed problems with the learning
environment that mirrored prior studies.9 On a 5-point-scale,
trainees at Wayne State rated their learning opportunities as
3.6 on average, close to our mean value of 3.71. After
transitioning to the 4+1 model, the Learner Subscale rose in
all three ambulatory settings.
Similarly, our trainees suffered from fragmentation in their
care delivery with a frequency mirroring a national study of
14,000 trainees (40 %–75 %).10 After shifting to the 4+1
model, residents rarely experienced fragmentation issues
(1 %–6 %). As with the prior Mariotti study, we confirm an
increase in trainee satisfaction in the 4+1 model.6
Finally, while our secondary outcome was measured
through self report only, we were pleased to see an increase
in empanelment. NGT data supported this finding. It is
worth noting that all outcomes were highly significant and
supported by NGT data from residents, faculty, and staff.
When trainees attend to inpatient and outpatient respon-
sibilities simultaneously, it is the inpatient setting that often
“wins” the demand for resident’s time and attention. This
conflict leads to a devaluation of ambulatory training.13
Reducing this conflict through X+Y models can give
trainees a fair chance to enjoy ambulatory medicine.
We were pleased that our model’s impact was seen across
three diverse ambulatory care sites. Importantly, themodel can be
adapted to sites that vary considerably in the numbers of residents
they can accommodate (45 residents at PCMH, 18 at HBC, and
15 at PP). We were not surprised that the improvements at our
HBC were slightly larger than at other sites. We believe HBCs
may disproportionately suffer from conflict in the provision of
inpatient and outpatient care, since residents can (and do) attend
to inpatient tasks during clinic sessions, something that is less
likely to occur when a clinic is off-site.
The 4+1 model was not without its problems. Caring for
patients who need follow-up sooner than every 5th week was a
challenge. Organization of group practices, across firms,
where co-residents provide follow-up care quickly may help
mitigate this problem. Also, evaluating five cohorts of trainees
with different rotation dates became difficult. Current elec-
tronic evaluation software may need modification to better
accommodate newer models such as ours.
There are several strengths to our study. To our knowledge, we
are only the second authors to report outcomes from a templated
‘X+Y’ model of training. We confirm the improvement in
satisfaction found byMariotti and do so with a larger sample size
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(n=78 vs. 48) and better response rate (96 % vs. 68 %).6 Our
results extend the existing literature in four important ways. First,
we studied additional outcomes of importance to graduate
medical education (GME), namely learning opportunities (im-
proved), quality of faculty teaching (no change) and fragmenta-
tion of resident’s care delivery (improved). We used questions
from validated survey instruments and previously published
studies to allow for national comparisons on these outcomes.
Second, we studied our intervention’s impact in three vastly
different ambulatory settings. Our results were robust across all
sites, lending support for the model’s adaptability and enhancing
our study’s generalizability/external validity.
Third, we evaluated our new model through a mixed methods
approach, thereby obtaining quantitative and qualitative data
measuring impact across a range of dimensions. We used a
modified NGT instead of a traditional focus group to report
qualitative results. Unlike focus groups, NGT members partici-
pate equally, discuss intervention strengths/weaknesses, and
rank-order items thereby providing a more comprehensive
picture of an educational innovations’ impact. Finally, we
included a broad representation of stakeholders. Few evaluations
of educational innovations examine impact from different
viewpoints. To our knowledge, administrative staff has long
been a silent voice in studies concerning GME, despite their
important role in programmatic structure and function.
Several methodological weaknesses must be acknowl-
edged. First, our findings represent the retrospective results
of a single residency program. While we looked at different
ambulatory settings, our findings may not be generalizable to
other programs. Second, data collection was focused on self-
report and oriented around perceived benefits of the interven-
tion. Third, the survey wasn’t administered to faculty/staff.
Providing compensation at our NGTmeeting may have biased
responses in a positive direction, although none were aware a
priori. We modified the NGT by omitting the small group
scoring step. Of note, the rank-ordering of responses, a key
component of NGT methodology, was not compromised.
Finally, it was beyond our scope to study patient outcomes or
measure empanelment through a data-driven analysis of
EMR’s/chart reviews, important areas for future research.
In conclusion, we find that minimizing the conflict between
inpatient and outpatient responsibilities can be achieved
through templated training models following an ‘X+Y’
schedule. We endorse a 4+1 model as an improved model of
ambulatory training that can increase resident time in
ambulatory continuity clinic, enhance learning opportunities,
reduce fragmentation of care residents provide, and improve
satisfaction with ambulatory experiences. Because such
models are becoming more popular in GME, more studies
will be needed to assess their impact on trainees and patients.
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Table 1. Survey Results Comparing Traditional Versus 4+1 Model







Learning opportunities 1–9)† Learner Subscale 3.71 (0.72) 4.02 (0.71) 0.007
Faculty teaching 10–20)† Faculty Subscale 4.21 (0.70) 4.28 (0.70) 0.55
Care Delivery fragmentation 21) ‡ Fragmentation of inpatient care 70 (90 %) 2 (3 %) < 0.0001
22) ‡ Inpatient handoffs 51 (65 %) 5 (6 %) < 0.0001
23) ‡ Competing inpatient & outpatient responsibilities 72 (92 %) 4 (5 %) < 0.0001
24) ‡ Interruptions/delays in providing outpatient care
because of inpatient responsibilities
61 (78 %) 2 (3 %) < 0.0001
25) ‡ Travel time between clinic & inpatient units 58 (74 %) 1 (1 %) < 0.0001
26) Number of interruptions in typical clinic afternoon
to attend to inpatient responsibilities
3.51 (2.47) 0.11 (0.39) < 0.0001
27)† Clinic schedule supports continuity of care 2.47 (1.10) 4.28 (0.87) < 0.0001
Satisfaction with Ambulatory
Training
28) ‡ Your own personal stress of having to attend clinic
while on a hospital rotation
75 (96 %) 1 (1 %) < 0.0001
29) † I feel that based upon my experiences, outpatient
general internal medicine is an enjoyable field of
medicine
3.7 (1.5) 3.2 (0.12) < 0.0001
30) ‡ I feel satisfied with my ambulatory experience 3.09 (1.13) 4.11 (0.97) < 0.0001
31)† I feel ownership for my patients in ambulatory clinic 2.75 (1.10) 4.01 (0.89) < 0.0001
32)† I am able to focus on my outpatient education while
in clinic
2.68 (1.24) 4.33 (1.01) < 0.0001
33)† My continuity experience makes me confident that
I could safely and competently practice general
internal medicine after residency
3.52 (1.08) 4.11 (0.75) < 0.0001
†Please rate how strongly you agree with each of the following statements: 1=strongly disagree; 5=strongly agree
‡When thinking about your inpatient and outpatient responsibilities this year and last year, please rate how problematic the following are/have been
for you: yes/no
1103Chaudhry et al.: 4+1 Model of Ambulatory TrainingJGIM
Conflict of Interest: The authors declare that they do not have a
conflict of interest.
Corresponding Author: Saima Chaudhry, MD, MSHS; Division of
General Internal Medicine, North Shore LIJ Health System, 270-05
76th Avenue, Research Bldg. 2nd Fl, Great Neck, NY 11040, USA
(e-mail: schaudhr@nshs.edu).
REFERENCES
1. Horwitz RI, Kassirer JP, Holmboe ES, et al. Internal medicine
residency redesign: proposal of the Internal Medicine Working Group.
Am J Med. 2011;124:806–12.
2. Holmboe ES, Bowen JL, Green M, Gregg J, et al. Reforming internal
medicine residency training. A report from the Society of General
Internal Medicine’s task force for residency reform. J Gen Intern Med.
2005;20:1165–72.
3. Medicare Payment Advisory Commission. Report to Congress: Improving
incentives in Medicare (June 2009). Available at: http://www.medpac.gov/
document_TOC.cfm?id=576. Accessed February 10, 2013.
4. Wynn BO, Guarino C, Morse L, Cho M. Alternative ways of financing
graduate medical education. Report no. WR-369- ASPE. Santa Monica:
RAND Corporation; 2006.
5. Accreditation Council for Graduate Medical Education. ACGME Program
Requirements forResidencyEducation in InternalMedicine. Available at http://
www.acgme.org/acgmeweb/tabid/134/ProgramandInstitutionalGuidelines/
MedicalAccreditation/InternalMedicine.aspx. Accessed February 10, 2013.
6. Mariotti JL, Shalaby M, Fitzgibbons JP. The 4∶1 schedule: a novel
template for internal medicine residencies. J Grad Med Educ.
2010;2:541–7.
7. Warm EJ. Interval examination: the ambulatory long block. J Gen Intern
Med. 2010;25:750–2.
8. Dobbie A, Rhodes M, Tysinger JW, Freeman J. Using a modified
nominal group technique as a curriculum evaluation tool. Fam Med.
2004;36:402–6.
9. Roth LM, Severson RK, Probst JC, Monsur JC, Markova T, Kushner SA,
Schenk M. Exploring physician and staff perceptions of the learning
environment in ambulatory residency clinics. Fam Med. 2006;38:177–84.
10. Thomas KG, West CP, Popkave C, Bellini LM, Weinberger SE, Kolars
JC, Kogan JR. Alternative approaches to ambulatory training: internal
medicine residents’ and program directors’ perspectives. J Gen Intern
Med. 2009;24:904–10.
11. Sisson SD, Boonyasai R, Baker-Genaw K, Silverstein J. Continuity
clinic satisfaction and valuation in residency training. J Gen Intern Med.
2007;22:1704–10.
12. Skeff KM, Stratos GA, Bergen MR. Evaluation of a medical faculty
development program: a comparison of traditional pre/post and retro-
spective pre/post self-assessment ratings. Eval Health Prof. 1992;
15:350–366.
13. Bowen JL, Stearns JA, Dohner C, Blackman J, Simpson D. Defining
and evaluating quality for ambulatory care educational programs. Acad
Med. 1997;72:506–10.
1104 Chaudhry et al.: 4+1 Model of Ambulatory Training JGIM
